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It is important to examine the mechanism of the formation and changes of the oceanic stratified structure for the inter-decadal 
prediction of the sea ice in the Arctic Ocean. We investigate the interannual variability of the inflow of the Atlantic Water, 
which supplies the warm water at the subsurface layer in the Arctic Ocean, by using a realistically configured high resolution 
ocean general circulation model with sea ice (Figure 1). Our model well reproduced not only the current returning to the south 
at the Fram Strait but also the inflow of warm water to the Arctic Ocean (Figure 2), which has not been the case in low 
resolution models. The observed eddy activities and meandering sea-ice margins are also simulated around the Fram Strait 
(Figure 3). The temperature, horizontal velocity, and eddy kinetic energy are quantitatively consistent with the observations at 
the Fram Strait. The result of our model demonstrates that the effect of mesoscale eddies on the heat flux to the Arctic Ocean is 
less significant than that of mean current. We explored the causes of the interannual variabilities of heat fluxes by the returning 
current and inflow to the Arctic Ocean. It is suggested that the cause of enhancement of heat transport by the returning current 
is the cyclonic wind anomaly centered at the Greenland Sea. On the other hand, that by the inflow to the Arctic Ocean is 
induced by the variability of water mass formed at the eastern Greenland Sea. We will closely verify the causes of interannual 














Figure 1.  The horizontal 
grid size of our model (km). 
The model is high 
resolution around the Fram 
Strait and Barents Sea 
Opening. 
Figure 1.  Horizontal 
grid size of our model 
(km). The model is high 
resolution around the 
Fram Strait and Barents 
Sea Opening 
Figure 2.  Mean scalar horizontal 
velocity at 200 m depth (2000-
2010; m/s). The recirculation and 
inflow of the Atlantic Water is 
simulated in our model. 
Figure3.  Left panel shows 5 daily mean (Jan 26th to 30th 
2005) of sea surface temperature (shade; Celsius degree) and 
sea ice concentration more than 10% (hatch). Right panel 
shows same as left panels but scalar horizontal velocity at 200 
m depth (cm/s). The meandering of sea ice margin and 
activities of mesoscale eddies are reproduced in our model. 
